The driving force for developments in nano-technology results from the increasing demand related to key technologies like microelectronics and nano magnetic devices. In decreasing scale of many devices, high-resolution characterization methods have become of fundamental importance for further development in nano technologies. The availability of powerful microscopy methods, is certainly important for the development of new and functional materials. The characterization of materials at various and increasing levels of resolution, structures, microstructure, and defect geometry, as well as chemical composition and spatial distribution are important parameters determining the behavior of materials and practical applications.
Introduction
Over the past several decades, amorphous and more recently nano-crystalline materials have been investigated for applications in magnetic devices [3] . One example is the high density magnetic random access memory technology which has grown over the past decade due to its potential to store more data, access that data faster and also to use less power than current memory technologies (however, the reliable fabrication of the notches in small (100 nm) rings could present a technological challenge) [5] . Demands for the continuous increase in the data storage density bring the challenge to overcome physical limits for currently used magnetic recording media [1, 2] . Benefits was found in the nano-crystalline alloys because of their chemical and structural variations on a nano-scale which are important for developing optimal magnetic devices with high properties. Magnetic nanoparticles or nanowires are attracting much attention because they offer the opportunity to study magnetism in between the atomic and bulk limits and because ordered arrays of ferromagnetic particles or wires are of potential interest for applications such as ultra-high-density magnetic recording devices. In the last decade, the introduction of new experimental techniques, such as electron holography, super conducting quantum interference device magnetometry (SQUID) and magnetic force microscopy, has provided direct ways to probe the magnetic properties of individual nano particles [4] . The aim of this paper is mainly to point out some methods of structural characterizing tools like:
1. Atomic force microscopy (AFM) 2. Magnetic force microscopy (MFM) 3. Scanning tunneling microscopy (STM)
Lorentz transmission electron microscopy (LTEM)
Fundamental calculations with sensitive models to identify the properties of the nano-structures are too important.
Magnetic Force Microscopy
The magnetization reversal of two-dimensional arrays of parallel ferromagnetic Fe nanowires embedded in nanoporous alumina templates has been studied. The application of field-dependent MFM provides a microscopic method to obtain the hysteresis curve of the array, by simply registering the fraction of up and down magnetized wires as a function of applied field. The observed deviations from the rectangular shape of the macroscopic hysteresis loop of the array can be ascribed to the spatial variation of the dipolar field through the inhomogeneously filled membrane. The system studied proves to be an excellent example of the two-dimensional classical Preisach model, well known from the field of hysteresis modeling and micromagnetism [4] .
Fabrication and Experiment
A standard 4 inch silicon wafer (100) with a 100 nm thick, thermally grown SiO 2 insulating layer was spin coated with 0.4 µm double-layer resist and baked [5] . The substrate was than placed in an e-beam writer and the desired pattern was written. Using e-beam evaporation in a vacuum chamber with a typical evaporation rate of 0.1Å, a 25 nm permalloy film was deposited onto the holes in photoresist. After lift-off in acetone the array of rings was obtained. MFM measurements were done using lift mode magnetic force microscopy (see Figure 1 ). Figure 1 : (a) Typical AFM picture taken on an area of about 900 × 900 nm at the top of the empty alumina membrane, (b) SEM picture with a size of 10×10 nm after the alumina membrane has been partially dissolved. One may distinguish a large bundle of wires originating from a region of filled pores with highly uniform, straight, and parallel Fe nanowires [4] 
Stability Measurement of Patterned Media Using MFM
The thermal stability of the patterned media was measured using MFM. The sample was saturated in a field of 20 kOe, and MFM images of the patterned region were acquired after aging the sample at room temperature in zero applied field for times up to 1.5×10 6 s (see Figure 2 ). Cr 18 P t 12 perpendicular media after saturation and aging of the sample at room temperature for. All islands are in the original magnetized state (dark) while some areas of the unpatterned media have reversed magnetization and appear bright [7] The equation which explains the relation between relaxation time of an information on to a magnetic particle (the time constant τ for decay over an energy barrier ∆E or ∆E mag is taken to follow the Arrhenius-Nel laws [8] ) as the following,
Hence,
Standardmagnetic force etched silicon probes were used for the measurement. The lift height used was 50 nm. The samples containing the rings were magnetized using two SmCo block magnets. The field between the two magnets was tabulated as a function of the distance of separation between them [5] .
Nano Meter Resolution Techniques
Magnetic force microscopy is one of tools for investigating magnetism on a small scale. Techniques such as alternating gradient magnetometry (AGM), vibration sample magnetometry (VSM), SQUID and imaging via the magneto-optical Kerr effect (MOKE) allow for the collective magnetic behaviors of arrays of nanomagnets to be characterized. However, these techniques lack nano-meter resolution and thus are not ideal when studying individual nano-magnets. To study individual elements of an array there exist several techniques with spatial resolution capable of characterizing individual nano-magnets. These techniques include magnetic force microscopy (MFM), Lorentz electron microscopy (LEM) [25] , scanning electron microscopy with polarization analysis (SEMPA), spin polarized scanning tunneling microscopy (SPSTM), spin polarized low energy electron microscopy (SPLEEM) and MOKE microscopy. To fully characterize nanomagnets and ensembles of nanomagnets, a combination of these techniques should be used. The principle behind LEM is the Lorentz force which describes the motion of an electron through a magnetic field, classically given by:
Instrument like N ano − R T M is a general purpose atomic force microscope (AFM) for making routine images on structures with nanometer sized features [9] . The three primary subsystems a control unit, AFM are the master computer, and the N ano − R T M stage.
Conclusion
Magnetic nano structures are subjects of growing interest because of their potential applications in high density magnetic recording media and their original magnetic properties. Investigations on nanomagnetic structures becoming very important for designing modern magnetic devices that contains these nano-magnetic shapes and structures. It must be taken in count parallel with the surface, shape, and size properties identification (through correct microscopy) before the manufacturing process of the nano-structured devices begins By combining bulk magnetization measurements (superconducting quantum interference device magnetometry) with field-dependent MFM, it was possible to decompose the macroscopic hysteresis loop in terms of the irreversible magnetic responses of individual nanowires [4] . The latter are found to behave as monodomain ferromagnetic needles, with hysteresis loops displaced asymmetric! as a consequence of the strong dipolar interactions between them.
